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HETEROCYCLIC UREA OERIVMIVES « 5HT2C AND BHTffl ANTAGONISTS 

10 ptannaKJopcal Sciences cnPS) 19931. ^ 

A s>™cand.y disd«» class of compounds has n»w 1«» 4sc<»«e4 »^ 

bee„f„„n6«,h.ve5Hr2crecep.or.n.agonis,«=ivi„. Cemin«>i?«»J.rftf» 

invention also show SHTjb "oeptor .nogonis. «:tivi«r. U« SOTiB^^bcmg 
previously b,o«> as .he fundus receptor tPJi-nig « .1- T^nds in Pbanm^^ 

15 Sciences (TIPS) J9931. 5Hl2C'5m-2B<««P«"^'»"''^'°^'»'*, 

po,.nu.luseind««»««.rfCNSdis«d..ss»ch»«»en,dep^^^2! 
LpuIsiv.diso^n-gnd»e,«.om«iiuAhh«n»..di««».de=pd.so^^ 

p.nica.>.cks.wiWn.waIte«,dn,g.buse8uch.scoc»ne.e*«hol..«^^ 

Lzodiazeptoes. schi»pl«dfc »«i .ISO <B«ort« «^ 

20 head injury such as hydrocephalus. ' j «f m 

taa first aspect the present invention therefore provides a compound of fonnula (1) 

or a salt thereof: 



25 



30 



(I) 



wherein: 



35 



. • • 1— «r« s nrfi-membered aromatic heterocydic ring containing 
p is a quinoline, isoquinolme, or a 5- or o-memDcreo Bivu 

up to three heteroatomssdected from nitrogen, oxygen or sulphw; _ 
jLiing system selected from qainoline.te.iahydroqmnoline. mdoUne.mdazole. 
ben20thiqphene,indene.indane.benzothiazoleorbenzofuran; 
RlishyIgcn.C,^alkyl,halogen.NR5R6orOR7whereR5.R6andR7are 

independently hydrogen or Ci.6 alkyl; and 

r2 and R^ are independently hydrogen or Ci.6 aUcyl 

r4 is Ci.6 alkyl. 0R8 or halogen, where r8 is hydrogen or Ci.6 alkyU and 
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nisi or 2; 
provided that 

. when Pis other than pyridyl, J is not indoUne, , . . ,. 

. p and J axe not both e-methoxy quinoUne. 8-hydioxy quinoUne or 2.inethyl quinoline. 
5 . whenJisquinolineor2-methylquinoBnePisnot2-thiazolyl, 

. wbcnPandJaicboihquinolineandRl.R2 and r3 arc all hydrogen, is not 

hydrogen <»• 6-methoxy. 

Ci .e^kyl groups, whether alone or as pan of anoiher group, can be straight chain 

or branched. . . i - 

10 The urea moiety can be attached to a carbon or. when present, a suitable nitrogen 

atomoftheringP.prefeiablyUisattachedtoacaibonatom. m urea moiety can be 

attached to any suitable carbon atom of the aromatic 6-membered ring of the nng J. 
Suitable moieties when the ring P is a S-mcmbcred aiomaric heteiocychc nng 

include isothiazolyl. isoxazolyl. thiadiazolyl and tria«,lyl. Suitable moieties when the nng P 
15 isa6-memberedaromaticheteiocycUcringinclude,forc«ii9)le.pyiidyl.p^^ 

pyrazinyl. When P is a quinoline or isoquinoline residue, the urea moiety can be attached ai 

any position of the ring, preferably to the 4-posiiion- 

The ring J can be quinoHne. tetrahydioquinoline. inddine. indazole. bcnzothiophene. 

indene.indane.benzothiazoleorbenzofutan.PreferablyJis3-or6K,uinoto^^ 
20 5.ben2«hiophene.5-indene.5-indane.5.inda2oleor5-ben2ofuran. Most preferably J is 5- 

bmzothic^ene. . 

The rings P and J can be substituted at any suitable position. 

Preferably P is 3-pyridyL 
Preferably R^R2 and r3 are all hydrogen. 
25 R4groupscanbeatUichedtoanysuitablecaibonatomofthenngJor.wbenR is 

Ci.6alkyl. to a nitrogen atom if present When n is 2. the resulting R^ groups can be the 

same or different. 

Preferred compounds of formuto 0) include: 
N-5-(Benzorblthienyl>N'-(3-pyridyl)urea 

30 N-(5-Indenyl)-N'-(3-pyridyl)urea 

N-(l.l-Dimethyl-5-indenyl)-N'-(3-pyridyl)uiea 

N-(5-Benzoihiazolyl)-N'-(3-pyridyl)urea 

N-(5-Ben2ofuryl>N'-(3-pyridyl)nrea 

N-(l-Methyl.5-indoUnyl>N'-(3-pyridyl)urea 
35 N-(3-Pyridyl>N-(3-quinolhiyl)urBa 

N-(3-Pyridyl)-N-(6-quinoIinyl)uica 

N-(2-Methyl-4-quinolinyl)-N'-{3-pyridyl) urea 

N-5-(Ben2o[blthienyl)-N-(2-methyl-4-quinolyl) urea 



-2- 
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N-(3-Pyridyl)-N'-(5-quinolinyl) urea 
N-(3-Pyridyl)-N'-(8-quinolinyl) urea 
N-(5-lndanyl)-N'(3-pyridyl) urea 

N-(3-Pyridyl)-N'-(6-(l-ineihyl-l A3.4-tetrahydro)quinoUnyl)urea 

5 N-(l-methyl-5-indazolyD-N-(3-pyridyl)urea 

N-(3-M«hyl-5.benK)[blduetiyl)-N'.(3.pyridyI)urea 

N-(2-M«hyl-5-ben2oIblthicnyl)-N'-(3-pyridyl)urea 

N.(4-Methyl-5-benzoIblthicnyl)-N'-(3-pyridyl)urea 

N.(5-Beo2o[b]thienyl)-N'-(3.tnethyl-5-isoxazolyl)urea 
10 N.(5-BenK)[b]thicnyl)-N'-(3-methyl-5-isothiazolyl)urea 

and pharmaceutically acceptable salts thereof. .J u-c 

•n,e compounds of the formula 0) can form acid addition salts with aads. such as 

conventionalpharmaceuticallyacceptableaddsjarexainpleinaleic.hyd^^ 

hydrobromic. phosphoric, acetic, fumaric. salicylic citric lactic mandelic. taitanc and 

15 methanesulphonic. * ^ ^ - - 

Conn»unds of formula (I) may form solvates such as hydrates, and the invennon 
alsoex.endstothesefom^s. Cendncompoundsof formula a) i-Y also form N^^^ 
S-oxides. When refened to herein, it is understood that the term 'compound of fomiula © 

also includes these fonns. ..r^e 
20 Certain cornpounds of formula 0) are capable of existing m siereoisomenc forms 

including enandomers and the invention extends to each of these stereoisomeric f«ms and 
tomixturesthereofincludingracemates.mdifferentstereoisomericfom.smyb^ _ 
separated one from the other by the mual methods, or any given isomer may be obtain^ 
staeospecific or asymmetric synthesis. Certain coinpoands of fomudaa).f« example 
25 thosev.hereR2and/orR3arehydrogen.mayexisttautomericaUyinnKm.tta^ 

•nieinventionextendstotheseandanyotheftautomericfom^andmixmresthereof 

in a further aspect, the present invention provides a process for the preparanon of a 
compound of fomuila 0) or a pharmaceutically acceptable salt thereof, which process 
comprises: 

30 Ae coupling of a cmapaanA of formula (H); 



(II) 



with a compound of formula (HI); 



35 
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wherein P and n are as defined in relation to fonnula 0). A and B contain the !q)propriate 
functional group(s) necessary to fiann the moiety. -NR2'00NR3' when coupled, the 

5 variables R?'. r3* and T are rI. R2. r3. and J respectively, as defined in formula ©, 
or groups convertible thereto, and thereafter optionally and as necessary and in any 
appropriate order, converting any r2', r3' and T, when other than r1. r2 r3 and J 
respecrivdy to R\ r2. r3 and J. interconverting r1. r2 r3 and J and forming a 
phaimacoitically accqitable salt thereof. 

10 Suitable exanq)les of groups A and B include: 



(i) 
(ii) 



A is -N=C=0 and B is -NHR3*, 
A is .NR2'C0L and B is -NHr3', 
Ciii) Ais-NHR2'andBisNR3'cOL, 
15 (iv) AisNHR2'andBis-N»0«Oor 

(v) AishalogenandBis-NR3'CONHR2' 

wherein r2' and r3' are as defined above and L is a leaving group. Exairqjies of suittble 
leaving groups L include halogen such as chloro, bromo, imidazole or phenoxy or 
20 phenyldiio optionally substituted for example with halogen. 

When A is -N=C=0 and B is NHR3' or when A is NHR2' and B is -N=C=0 die 
reaction is suitably carried out in an inert solvent for example dichloromediane or toluene at 
ambient temperature. 

When A is .NR2*C0L and B is NHR3' or when A is -NHR2' and B is -NR3*C0U 
25 die reaction is suitably carried out in an inert solvent such as dichloromediane at ambient 
temperature optionally in die presence of a base, such as triediylamine or in 
dimediylformamide at ambient or elevated ttanperanire. 

When A is halogen and B is Nr3'cONHR2', die reaction is suitably carried out in 
an inert solvent such as toluene at elevated temperature. qptionaUy in die presence of a 
30 base. 

Interconversions of compounds of formula (1) to further compounds of fonnula Q) 
can be carried out using standard procedures. Suitable examples of groups R^' and R*' 
which are convertible to r1 and r4 alkyl groups respectivdy. include acyl groups which are 
introduced conventionally and may be converted to die corresponding alkyl group by 
35 conventional reduction, such as using sodium borohydride in an inert solvent foUowed by 
hydiogenolysis in an inert solvent. Hydrogen substituents may be obtained from 
alkoxycarbonyl groups which may be converted to hydrogen by hydrolysis and 
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decarboxylation. When r4 is hydroxy it is preferably proteacd in the conipound of fonn^^ 
01) as. for example, benzyl which istemoved by hydrogenation. 

When r2 is Ci .6 alkyl and r3 is hydrogen it is possible to inooducc a 
Ci 6 alkyl group at the r3 position by conventional alkylation using 1 molar equivalent of a 
5 Ci'fialkylhalideandlmolarequivalentofasuitablebaseinaninertsolvenL Suitable 
e«i^cs of a group r2' and R3wMch is convertible to r2 and r3. 
and benzyl orpor/i-methoxybenzyl which are converted to r2 and r3 is hydrogen usmg 

conventional condidons. • n 

Rl halo and R^ halo may be introduced by selective halogenarion of the nng P or 
10 thebenzeneiingofJringrcspectivelyusingconventionalcondirions. 

It should be appreciated that it may be necessary to protect any hydrogen variables 
which are not required to be inteiconverted. Suitable piotecring groups and methods for 
their attachment and removal are conventional in the art of organic chemistry, such as those 
described in Greene T.W, Tiotective groups in organic synthesis' New York. Wiley (1981). 
15 hshouldbeappredatedthatitisptefetitdthatgroupsRl to r4 are introduced 

before coupling compounds of formula (11) and (III). 

Compounds of formula (H) in which A is NHR2' are kriown compounds or can be 
prepared analogously to known compounds, see. for example. WO 92A)5170 . 

Compounds of formula (II) in which A is -N«C=0 may be prepared by neatmg a 

20 compound of fonnula (II) in whidi : 

i) A is amino, with phosgene or a phosgene equivalent, in the presence of 

excess base in an facrt solvent 

ii) Aisacylazide(ie.C0N3).viathenitrcne,bythermalieairangementusing 

conventional conditions (ref L.S. Trifonov ciaLHdv. Chim. Acta 19«7 2Q 262). 
25 in) A is C0NH2. via the nitrene intermediate using conventional condinons. 

Compounds of fomwia (11) in which A is Nr2'C0L may be prepared by reacting a 
compound of formula (H) in which A is NHR2' wifl» phosgene or a phosgene equivalent m 
an inert solvent, at low temperature, if necessary in the presence of one equivalent of a base 
sochastriethylanune. 

30 Compoundsofformula(in)maybepreparBdaccordingtoknownniethodsor 
analogous to known mediods. For example compounds of ftmnula (HI) where B is NHR^ 
where r3' is hydrogen may be prepared by conventional reduction of the conespondmg 5- 
lutro compounds such as those ouUined in description 2 to 6. 

Compounds of fonnula ai) in whichAis halogen andR4 is hydrogen are 

35 commerrially available. 
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10 



15 



20 



25 



Confounds of formula (UI) in which B is -N=C=0. NHR3'. NR3'cOL and 
NR3'CX)NHR2' can be prepaicd using procedures analogous to those ouOined for 
compounds of formula (H) above. 

Examples of phosgene equivalents include triphosgene, carbonyldiimidaiole, 
phenyl chlorofonnate and phenyl chorothioformate. 

Pharmaceutically acceptable salts can be prepared conventionally by reaction with 
the appropriate acid or acid derivative. N-oxidesandS-oxidescanbefonned 

conventionally by reaction witi> hydrogen peroxide orpercarboxylic a«nds. 

Certain intermediates of formula (m) fomi a fimheraspea of the invra^^^ 

Compounds of formula (1) and their phamiaceutically BccepuMc salts have SHTac 
xcceptor antagonist activity and are believed to be of potential use in the treamient or 
prt^hylaxis of amdety. depression, migraine, anorexia, obsessive compulsive disordcts. 
Alzheimer's disease, sleep disorders, bulimia, panic attacks, withdrawal from drug abuse, 
schizophrenia and/or disorders associated with spinal trauma and/or head mjunes. 

•n,us the invention also provides a compound of formula G) or a phamiaceutically 
acceptable salt thereof, for use as a therapeutic substance, in particular in the treatrnent r 
prophylaxis of anxiety, depression, migraine, anorexia, obsessive conipulsive disord«s. 
Alzheimer's disease, sleep disorders, bulimia, panic attacks, witiitowal from drug abase, 
schizophrenia and/or disorders assocUted with spinal trauma and/or bead injunes. 

ll,epresentiiiventionalsointmdesaphannaceuricalcoti?)05ito^^ 
comprises a compound of formula (1) or a pharmaceuticany acceptable salt thereof, and a 
phannaceuticaUyaccq)tabIe carrier. ' t has^ 

In another aspect, the im^ention provides die use o| a compound of fomiula (lA) or 



a salt thereof: 



OA) 



30 \s1ierein: .... 
P is a quinoline. isoquinoline. or a 5-.or 6-membered aromatic heterocyclic nng contammg 
up to three heteroatoms sdecied from ninogen. oxygeft or sulphur; 

^ ' J is a iing Jiystem selected from quinoline. tetrahydroquinoline. indoline. indazdie. 
benzoUuophene.indene.indane.benzoduazoleorbenzofuran; 

35 Rl is hydrogen. Ci.6 alkyl, halogen. NR5r6 or 0K\ where r5 r6 and r7 are 



-6- 
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independently hydrogen or Ci.6 alkyl; and 
r2 and r3 are independently hydrogen or Ci.6 alkyL 
r4 is Ci 6 alkyl. °^ halogen, where is hydrogen or C j.6 alkyU and 
nis 1 or2orapharmaceutically acceptable saUthctcofin the inanuE«rtiireofaine^^ 
5 for the treatment or prophylaxis of anxiety, depression, migraine, anorexia, obsessive 
convulsive disoideis. Alzhdmer's disease, sleep disordere, buUtnia, panic attacks, 
withdrawal from drag abuse, schizophrenia andAir also disoiders associated with spinal 
uauma and/or head injuries, in paiticutar the treatment orprophylaxis of anxiety and 
dqnvsaon. 

10 The invention further provides a method of treatment or prophylaxis of anxiety, 

depression, migraine, anorexia, obsessive compulsive disorders. Alzheimer's disease, sleep 
disorders, bulimia, panic attacks, withdrawal from drug abuse, schizophrenia and/or 
disorders associated with spinal trauma and/or head injuries, in maimnals including humans, 
which comprises administering to the sufferer a therapeutically effective amount of a 

15 compound of formuU QA) at a phaimaceutically acceptaWe salt thereof. 

A pharmaceutical con5)osirion of the invention, which may be prepared by 
admixture, suitably at ambient temperature and atmospheric presure, is usually adapted for 
oral, parenteral or rectal administration and, as such, may be in the forai of tablets, 
capsules, oral Uquid preparations, powders, granules, lozenges, rcconstitutable powders. 

20 injectable or infusible solutions or suqwnsions or suppositories. OraUy adminisirable 
corrtpositions arc genoally preferred. 

Tablets and capsules for oral administration may be in unit dose forrn, and may 
contain conventional cxcipients. such as binding agents, fillers, taWetting lubricants, 
disintegrants and acceptable wetting agents. The tablets may be coated according to 

25 methods well known in normal pharmaceutical practice. 

Oral Uquid preparations may be in the form of. for example, aqueous or oily 
suspension, solutions, emulsions, syrups or eKxiis, or may be in die fam of a dry product 
forreconstitntionwitiiwaterorotiiersuitablevehiclebeforeuse. Such Bquid preparations 
; may contain conventional additives such as suspending agents, emulsifying agents, 

30 non-aqueous vehicles (which may include edible oils), preservatives, and, if desfaed. 
convraitional flavourings or colourants. 

For parenteral adminisffation, fluid unit dosage fomis are prepared utilising a 
compound of ti»e invention or pharmaceutically acceptable salt thereof and a sterile vehicle, 
m compound, depending on die vehicle and concentration used, can be dflrer suspended 

35 ordissolvedinthevehicle. In preparing solutions, die compound can be dissolved for 
injection and fUier sterilised before fiUing into a smtable vial or arrqwule and s^ 
Advantageously, adjuvants such as a tocal anaesthetic preservatives and buffering agents 
are dissolved in the vehicle. To enhance the staWUty. the composition can be frozen after 
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fiUing into the vial and the water removed under vacuum. Parenteral suspensions are 
prepared in substantially the same manner, except that the compound is suspended in the 
vehicle instead of being dissolved, and sterilization cannot be accomplished by filtration. 
n,e compound can be steriHsed by exposure to ethylene oxide before suspension in a stenle 
vehicle. Advantageously, a surfactant or wetting agent is inchided in the conrposition to 
facilitate uniform distribution of the compound. 

•n,e composition may contain from 0.1% to 99% by weight, preferably from 10 to 
60% by weight, of the active material, depending on the method of administration. 

•n,e dose of the compound used in the treatment of the aforementioned disorders 
will vary in the usual way with the seriousness of the disorders, the weight of the sufferer, 
and oiher similar feciors. However, as a general guide suitable unit doses may be 0.05 to 
1000 mg. more suitably 0.05 to 20.0 mg. for example 02 to 5 mg; and such unit doses may 
be administered more than once a day. for example two or three a day, so that the total 
daay dosage is in die range of about 0.01 to 100 mgAcg; and such therapy may extend for a 
15 number of weeks or months. 

•nie following Examples illustrate the preparation of compounds of the invention. 
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Description 1 

5-Nitrobenw)[blthiophene (Dl) 

5 Etliyl5-nitiobcn»rblthiophenecarboxylaiewaspre^ 

ccHTesponding acid as described by S. Rossi and R. Tiave ffl Fannaco - Ed. Sci.. 1960. 15. 
396) 5-Nitrobcn2o[b]thiophenecaiboxyUc acid (4.32 g. 19.4 mmol) was heated vath 
copper powder (1 2 g. activated by hearing for several hours at 160«C in vacuo) in 
quinoUne (25 itil) at 1 80- 190»C for 2h. After cooling, the mixture was diluted with ether 

10 and washed thoroughly with 5N hydrochloric acid. TTk organic phase was dried and 

evaporated, and the crude product was leciystallised ftom ether to give the title conqwund 
(3.24 g. 77%), ni.p. 142.145*C 

NMR (CDOs) 6: 7J2 (IH. d. J 6). 7.68 (IH, d. J 6), 8.00 (IH. d. J 8). 822 (IH. dd. 
15 J8.2).8.74(lH,d.J2). 

Description 2 

5.Aininobenzo[b]thlophene (D2) 

20 Hydrazine hydrate (85% aqueous solution, 2 ml) was added portionwise to a suspension of 
Raney nickel (025 g) and 5-nitrobenzorb]thiophcne (Dl) (1.79 g. 10 mmol) in etfaanol 
(SOml). with shaking. After 0.5h at room temperature a further p(mioD(0J nil) of 
hydrazinesolutionwasaddedandtheinixtuiewasheatedtinderTtfluxfor0.5h. The 
cooledreactionmixtuicwasfdtctedthfoughkieselguhrandthefiltratewascvapoiat^ 

25 vflc«^.Tlieiesiduewasiecrystamsedftomethci/petioltogivethetitIecoo^ 

79%),m.p.70-72'C 

NMR (CDa3) 5: 6.79 (IH. dd. J 8. 2). 7.10 (IH. d. J 2). 7.15 (IH. d, J 6). 7.39 (IH. d 
J6).7.63(lH.d,J8). 



30 



Description 3 
S-Aminmndene (D3) 



5-Nitioindenewaspn^aredbyihemeAodofP,Waii.«fl/.(J.Qrg.Chem.l98^ 
35 i354),butwiAchlaioben2eneiq)ladngtolucnefarft^ Amixture 
of 5-niiroindene (0.76 g. 4.7 mmol). anhydrous tm (U) chloride (5.4 g) and cthanol 
( 100 ml) was heated under reflux for 33 h. then poured onto ice and extraaed with 
dichloromethanemff. The aqueous phase was baafied with dilute ammonia and extracted 



• 9- 
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again with dichlammcthanc/raF. The organic cxmct was filtered through kieseiguhr. 
dried and evaporated, and the residue was dissolved in dichloromethane. filtered again and 
evaporated to give the title coinpound (0.44 g, 71%) as a gummy solid. 

5 NMR (CDa3) 8: 3.30 (2H), s). 3.52 (2H. bioad s). 6i5 (2H. m). 6.78 (2H. m), 7.24 
(lH.d.J7). 



10 



Description 4 

Ijl-Dimethyl-S-aininoiiMlene (D4) 

1 i-Dimethyl-S-niiroindene was piepaied by thetnethod of Wan et al., as modifiedin 
Inscription 3. using 33-diinethyl-6-nitn>-l-indanone (J. G. Smith and M. P. and M. P. 
Massicotte. Org. Prep. Pioc. Int. 1978. 10. 123) as starting material A mixture of 1.1- 
dimethyl-5-nitroindene (0.47 g. 2.5 mmol) tin (11) chloride (2.87 g) and ethanol (50 ml) was 
heatedunderrefluxovemight. niemixturewaspouredontoiceandcxtiactedwith 

dichloromethane. TDe aqueous phase was then basified with dilute ammonia and extracted 
with dichloiomcthane/THF. The organic extract was washed with water, dried and 
evaporated to give the title compound (0.24 g. 61%) as an oU. * 

20 NMR (COaS) 8: 1.28 (6H. s). 6.35 (IH. d. J 6). 6.52 (IH. d. J 6). 6.55 (IH, dd. J 
8.2). 6.68 (la d. J 2). 7.09 (IH. d, J 8). 



15 



25 



30 



Description 5 

5-Aminobenzothiazide (D5) 

5-NitrobenzothiazoIe was prepared by the method of I. Spieler and B. Prijs (Helv. Chim. 
Acta 1950.33.1429). To a suspension of 5-niirobenzothiazole (0.13 g. 0.72 mmol) and 
Raney nickel (0.025 g) in ethanol (5 ml) was added hydrarine hydrate (025 ml) in small 
portions. The mixture was then heated tmder leflux for 75 mins. cooled. fUtered through 
Kieselguhrand evaporated, mresidue was chromatographed on siUca gel (7 g) eluted 
widi 2% methanoVdichlofomethane. to give the tide conipound (27 mg. 25%). 

NMR (COaS) 8: 3.9 (2H. broad). 6.88 (IH. d, J 8). 7.41 (la s). 7.71 (IH. d. J 8). 
8.92 (1H.S). 



-10- 



PCT/EP93/03666 

WO 94/14801 ' 



Description 6 
S-Aminobenzofuran (D6) 

5 5.Nitobenzofunm was prepared from 5-nim>-2-benzofiirancarboxyUc acid by the methpd of 
a Eilcmneycr et al (Helv. Chim. Acta, 1948, 21. 75). The nitrobenzofunm (0.24 g. 1.47 
mmo.1) was reduced with'Raney nickel (0.04 g) and hydrazine hydrate (85% aq. solution, 
0.4 ml) in edianol (10 ml) according to the procedure of Description 2. Further bydrazbe 
hydrate and Raney iiickel were added and reflux continued as required to obtain complete 

10 reaction. The initial crude product was taken up in dichlorometiiane, filtered and 
evaporated to give the tide compound (0.16 g. 82%) as a dark, ntther unstable oSL 

NMR (COaS) 5: 3.3 (2H, broad). 6.61 (IH. d, J 2), 6.68 (IH. d. J 8). 6.85 (IH, s), 
7.32 (IH. d. J 8). 7.55 (IH. d. J 2). 



15 



25 



Description 7 

l-Methyl-5-nitroindoIhie (D7) 



To a stirred suspension of sodium hydride (0.35g. 12.15 mmol) in dimethylformamide 
20 (5 ml) at (PC under nitrogen, was added S-nitroindoline ag. 12-19 omol) in 
dimetiiylformamidc. After stirring for 0Jh,iodonMihane (0.8 ml; 12.9 mmol) in 
cfimethylformairide (10 ml) was added, and stirring was continued for 3h. TTie reaction 
nuxture was dien quenched with water, and poured onto excess wat«a- witii stirring, 
nitration afforded die tide compound (2.1 8g. 99%). 



NMR (€3X33) 6: 2.91 (3H. s), 627 (IH. d). 7.89 (IH. m), 8.09 (IH, dd). 



Description 8 

S-Amino-l-methylindoline (D8) 

A mixnire of the nitroindoline (D7. 1.5g, 8.4 mmol) and 5% palladium on charcoal ii 
edianol (70 ml) was hydrx^genated at 60 p.s.l (4.14xl05 pa) at room temperature fa 
Removal of the catalyst by filtration followed by evaporation of die solvent gave die 
compound (I27g. 98%). 

NMR (CDC13) 6: 2.67 (3H. s). 6.38 (IH. d). 6.5 (IH. d), 6.59 (IH. s). 
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Description 9 

3-Pyridyl Isocyanatc (D9) 

TT.e tide ccmipound was prepared using a i«occd«re sii^ 
5 Trifonov flLfll. Helv. ChimActa, 1987, 2D, 262. 

Description 10 

6*TrifluoroacetainidoqiDnoIine (DIO) 

me*yu™« (1 1 »>1. 79 mnK* «lk«ml by «in»o™«« -hj** (1 1 «™»'> 
,5 Zdlev.poJa»d:,n«.TOs8a«tf«d«ccon^(16.5g..W 



* Nick=l(I)dtforidehexrtydn«6(3.3B,Mn™oO««.adrflo.ate^^ 
pZ»^<««20«<« »«Mn, in .tege «d.don of gas. T>« nuxa^ 
Mli*»dcx«c«dwi*dichlon»«d««chlan*Cx400mI). m<»5S..uch,» 

30 title compound (6.5g, 39%), 

NMR(C3>a3)8: 1.95 (2H.U 8),2.75 (2H U8) 3.31 (2H. t. J 8). 6.44 (IH, d. J 
?a7.08S.d. J 12). 7.15 (IH, s). 7.60-7.78 (IH. br s^^ 



35 



40 



jSii:jl.rin««»c«.mldo.UA4.««M™i«ta-i»e(DW 

<^Tnfluo„»=o«nid<>U3.4-«..*>*oqui»oHne <DU) (USfc 5.3 n^D and-W* 
.;«ousfom«ddehydeaoUM<»(4.0n453n™.l)«»h5*«*^ 
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pressure and ambient temperature ii» ethanol (80 ml) over 10% palladium/charcoal catalyst 
(0.5g) for 20 hrs. The mixture was filtered through Ideselguhr and the filtrate evaporated to 
dryness. Flash chromatography of the residue on TLC sUica gel eluting with 0-2% 
methanoVdichloromethane gave the title compound (P12) (121g, 89%) as an ofl. 

^ NMR (CDa3) 5 : 1.91-2.03 (2H. m). 2.75 (2H. t. J 7). 2.89 (3a s). 3.22 (2H. t. J 7). 
6.51 (IH. d, J 10). 7.14-7.21 (2H, m), 7.60-7.72 (IH. br s) 

Description 13 . 
10 6.Ainino-I.inethyH^^,4.tetrahydroqulnoIlne(D13) 

l-MethyI-6-trifluoroacetamido-U3,4-tetrahydToquinoIine (D12) (1.21g. 4.7 mmol) in 
edianol (50 ml) was heated under reHux with 10% aqueous sodium hydroxide solution 
(4 ml. 9.4 mmol) for 4 hrs. The roixwre was evaporated to dryness and the residue 
15 partitioned between water and dichloromethane. The organics were separated and dried 
(Na2S04). filtered and evaporated to dryness to give the title compound (D13) (0.74g. 
97%) as an oil. 

NMR (CDCI3) 6 : 1.91-2.03 (2H, m). 2.72 (2H, t. J 7). 2.80 (3H, s), 3.10 (2H. t. J 7). 
20 3.20-3.32 (2H.brs), 6.40-6.52 (3H,m). 

Exami^el 

N'.S-(BeM0lb3thIenyl).N'-(3.pyridyl>urea 

25 A suspension of l.r-carbonyldumidazole (1.295 g, 8 mmol) in dichloromethane (40ml) 
was cooled to O'C. and a solution of aminobenzothiophene (D2) (1.12 g, 7.5 mmol) in 
dichloromethane (40 ml) was added. The mixture was stirred at 0.X for 15 min. then 
solvent was removed in vacuo and replaced by diihethylformamide (30 ml). 3- 
aminopyridine (0.705 g, 7.5 mmol) was added in dimethylforaiamide (10 ml) and the 
mixture was heated at approx.l20»C for Ih. After cooling the mature was poured into 
water and the precipitate was filtered off, washed with water and dried. 
The crude product was recrystallised from dimethylsulphoxide/water in two crops, the 
second crop being desned producL This material was recrystallised again in the same 
manner to give the tide compound (1.03 g, 51%). m.p. 217»C (decomp.). 



30 



35 



NMR (D6-DMS0) 5: 7.34 (IH, m), 7.38 (IH, dd, J 10,2), 7.62 (IH. d, J 6), 7.74 (la d, 
J 6). 7.90 (IH, d. J 10), 7.98 (la d, J8), 8.13 (IH, d, J 2), 8.21 (IH, broad s), 8.63 (IH, 
broads).8.91(2H,d,J8). 
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10 



20 



25 



30 



35 



Found: C, 62.47; H, 4.13; N. 15.45% 

C14H1 1N3OS requires C. 62.43; H. 4.12; N. 15.60% 

Found: M+ 269 C14H1 1N3OS requires 269. 

Example 2 

N.(5.IndenyI).N'.(3.pyridyl) urea 



A solution of nicotinoyl azidc (Q J9 g. 4 mmol) in toluene (10 ml) was heated under reflux 
for 2h. then cooled and a soludon of aminoindenc (D3) (0.44 g, 3.36 mmol) in 
dichlaromethanedOmDwasadded. The mixture was stirred overnight at room 
temperature. Addition of a HtUe petrol (bp. 60-80»C) caused formation of a predpitaie^ 
which was filtered off and washed widi petrol. The crude Foduct was chromotographed 
on silica gel (50 g) elutcd with 5% methanoVdichloromethane. Huted product was 
tecrystallised ftom dichloiomethane^trol to give pure tide compound E2 (035 g. 41 
15 m.p. 161.163°C 

NMR (D6.DMS0) 8: 3.37 (2H. s). 6.73 (IH. d. J 6). 6.92 (IH, d, J 6). 7.20 (IH. d. J 7). 
7.32 (IH. m). 7.39 (IH. d, J 7). 7.61 (IH. s). 7.69 (IH. d. J 7). S.19 (IH. d. J 5). 8.61 (IH. 
s), 8.78 (lH,s), 8.84 (1H.S). 



Found: M+251 C15H13N3O requires 251. 
Example 3 

N.(l,l-DiroethyI.5.indenyl).N'.(3-pyridyl) urea 

A solution of nicotinoyl azide (0^ g. 1.7 mmol) in toluene (5 ml) was heated under reflux 
for 2h. then cooled and a solution of aminrandene (D4) (024 g, 1.5 mmol) m 
dichloromethane(5inl)wasadded. The mixture was stined overnight at room 
temperature, then dichloromediane. was removed under vacuum and petrol was added, 
causing the product to separate as an oil. Solvent was removed and the oil was triturated 
vnth ether. Evaporation in vacuo gave a solid foam. The cnide product was 
chiomatographed on siUca gel (12.5 g) eluted with 2 - 4% methanoVdichloromethane. 
Eluted product was rccry stallised from dichloromethane/petrol to give the tide compound 
(0.18g,43%),mp.l50-155»C 

NMR (CDa3) 5: 1-24 (6H. s). 6.35 (IH. d. J 6). 6.49 (IH. d. J 6). 7.06 (IH. d. J 8). 
7.18 (2H. m). 7.29 (IR s). 7.80 (IH. s). 8.02 (IH. d. J 8) 8.16 (IH. s). 8.18 (IH. d. J 5). 
8.34 (1H.S). 
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15 



20 



30 



Found: C, 72.41; H. 6.28; N. 14.91% 
C17H17N3O requires C 73.10; H, 6.13; N. 15.04% 
Found: M+279 C17H17N3O requires 279^ 

Example 4 

N-(5-Benzotluaw)lyl)-N'.(3-pyridyl)urea 

A solution of niootinoyl aade (29 mg. 0.2 imnol) in toluene (1 nJ) was heated und^ reflux 
for 2h. then cooled and a solution of aminobenzo-thiazole (DS) (27 mg. 0.18 nmo\) in 
dichloromethane (1 inD was added. Tht mixture was stined at room temperature for Ih, 
then the precipitated product was filtered off, washed with petrol and dried in vacuo to give 
the tide compound (31 mg, 64%), mp 206-21 rC 

NMR (D6-DMS0) 5: 7.35 (IH. m). 7.50 (IH. d, J 8), 7.99 (IH. d. J 8), 8.08 (IH. d. J 8). 
8.21 (la d, J 5). 8.35 (IH. s). 8.64 (IH. s). 8.98 (la s). 9.10 (IH. s), 9.49 (IH. s). 

HPLC analysis indicates 89.7% purity. 
Found: M+ 270 C13H10N4OS requires 270. 

Examples 

N-<5-Beii2ofuryl>N'-(3.pyridyl) urea 



A solution of nicotinoyl azide (0.19 g. 1.28 mmol) in toluene (5 ml) was heated at 100 C 
25 for2H then cooled and a solution of 5.aminobenzofuran(D6) (0.16 g, 1.2 mm6I)in 

dichloromethane (5 ml) was added. The mixture was stirred overnight at room temperature 
and the Fecipitated product was filtered off. washed with petrol and dried. Thecrude 
product was reciystallised from dichloromethanc/methanol to give the title compound 
(0.17g.56%).mp.l59.162»C 

NMR (D6-DMS0) & 6.94 (IH. d. J 2). 7.30 (2H. m). 7.52 (IH. d, J 8). 7.83 (IH. d. J 2). 
7.95 (IH. s). 7.97 (IH, d, J 2). 8.20 (IR s). 8.62 (IH. s). 8.86 (2H. d. J 5). 



Found: C. 65.78; H. 4.41; N, 16.60%; C]4HiiN302 requires C. 66.40; H. 4.38; N. 

35 16.59%. 

Found: M-*253; C14H1 i^^Oz requires 253. 
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Example 6 

N-(l-MethyI-5.indolinyl).N'.(3-pyridyI)ureB dihydrochi ride 

To a solution of the aminoindoline (D8) (1 .27g; 8.58 mmol) in diy dichloroinethane (20 ml) 
5 at OOC was added triethylamine (1.3 ml). After stimng for 03h. a 12.5% solution of 
phosgene in toluene (10.2 ml. 11.79 mmol) was added and stirring continued for 0.5h. 
Triethylamine (2.63 ml) was dien added and after another CSh, a solution of 3- 
aminopyridine (0.8g; 8.5mrtol) indrydichloromethane (10ml) added and the reaction 
iDixtureleftfor2hain)omteraperamre. Seveal drops of aqueous sodiuin hydroxide in 
10 water (5 ml) was added to At reaction mixmre which was vigorously stiired for aSh. The 
leaction mixture was diluted with water and extracted with dichlorometfuuie. The 
combined organic extracts were washed with brine, dried over sodium sulphate and 
evaporated to dryness. Chromatography on silica using dichloromethane as eluant afforded 
the tiUe compound (1.39g. 60%) which was converted to the dihydrochloride salt using 
15 hydrogen chloride in ether/ethanol. mp 252^0 

NMR (D6 DMSO) 8: 3.21 (3H, s). 3.32 (2H, m). 4 (2H. m). 7.42 (4H. m). 7.9 (IH, 
m), 8.35 (2H, m). 9.08 (IH. s). 
m/z CE.I.): 268 (M+) 



20 



Example? 

N.5-(Benw)[b)thienyl).N .(2-roethyl^qumoIyl) urea 



The ride compound was prepared from 2-metfiyl-4-aniinoquinoline. l.l'-carbonyl 
25 diimidazole and S-aminobenzotbltWophene P2) in 46% yield, ntp. 110 - 1 IS'C 

NMR (DMSO) 8: 2.61 (3H, s), 7.39 - 7.48 (2H. m). 7 J8 - 7.63 (IH. t, J = 6). 7.7 - 7.8 
(2H. m). 7.89 - 7.98 (2H. m). 8.17 - 8.21 (3a m). 9.22 (IH. s). 9.45 (IH, s). 

30 Example 8 

N.(3-PyridyI)-N/-(6-quinolinyl) urea dihydrochloride 

A solution of 6-aminoquinoline (0.5g. 0.30 mM) in dichloromethane (4.0 ml) was added 
dropwise to a solution of 3-pyridyl isocyanate (09). prepared from 3-pyridinecarbbnyl azide 
35 .(0.55g, 0.37 mM) in toluene (5.0 ml), at room temperature. The reaction mixture was 
srineS fw I8h. tiien cooled, and tiie precipitate collected by fUtration to give the crude 
product (0.91g; 99%). This was dissolved in hot ethanol and ethereal hydrogen chloride 
added to affoni die tide compound as its dihydrochloride salt (1.0g, 85%) m.p. 215-220°. 
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NMR (d6-DMSO) 5: 7.01 (IH. t. J-6Hz). 7.20-7.38 (2H. m). 7.41-7.54 (2H. m). 7.88- 
8.03 (IH. m). 8.28-8.39 (IH. m). 8.45-8.60 (IH. m). 9.06-9.16 (IH. m). 9.71 (IH. s) 10.55 
(1H.S). 

5 

Found: C, 51.67; H 4.07; N, 16.02% 

Ci5Hi2N40.2Ha2/3 H2O requires: C, 51.60; H. 3.85; N. 16.04% 
Example 9 

10 N-(3-PyridyI)-N/-(3.quinolinyI) urea dihydrochloride 

The title compound was prepared in 82% yield from 3-aminoquinoline and 3-pyridyl 
isocyanate (D9) using a piocedure similar to that in Exanaple 8. in.p. 180-3OC 

15 NMR (d6-DMS0) 5: 7.60-7.97 (2H. m). 7.98-8.10(lH. m). 8.10-8.28 (2H. m). 8.30-8.68 
(2H. m). 8.75-8.96 (IH, m). 9.05-9.33 (2H. m), 10.70 (IH. s). 1 1 .00 (IH. s). 
Found: M+ 264.1011 C15H12N4O requires: 264.0991 

Example 10 

20 N.(2.MethyI-4.quinoIinyl).N/.(3.pyridyl) urea dihydrochloride 

Ihe title compound v«s prepared in 46% yield from 4.aminc^2-methylquinoline and 3- 
pyiidyl isocyanate (D9) using a procedure similar to that described in example 8, except 
Aat chloiofom. was subsdmtcd for dichloromethane and the whole was heated under reflux 
25 for Ih instead of being srirred at room tenqwrature. 

NMR (dfi-DMSO) 6: 2.89 (3H. s). 7.78-7.79 (IH, m), 8.08 (IH. I, J=8 Hz). 8.16-8.26 
(IH. m). 8.27-8.39 (IH. m). 830-8.84 (IR m). 9.00-9.18 (IH. m). 11.26 (IH. s). 12.20 
(1H.S). 

30 

Found: C>1.62; H.4.54; N.15.82; Q 19.78% 

Ci6Hi4N402Ha.6.15H20 requires: 054.31; H.4.64; N.15.83; Q 20.04% 
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Example 11 

N.(3.Pyridyl).N'.(5-quinolinyl) urea dihydrocWoride 

mtiaecompoundwasprepaicdin«7%yieldfTom5-ainino^^^^ 
isocyanate(D9)usingapn)ceduiesimilartothatinExample8.nLp.251^^ . 

NMR (d6-DMS0) 8: 7.85-8.10 (4H, m), 8.27-8.48 (2H. m) 8.49-8.65 (IH. m) 9.07-9.30 
(2H, m). 9J9-9J8 (IH. m), 10.40 (IH, s). 11.30 (IH. s). 

Found: C54.17;H.4.15;N.16.48;a20.98% 
Ci5Hi2N40.2HaT«,uircs: C 53.43; H. 4.18; N. 16.61; 0.21.03% 



Example 12 

15 N-(3-Pyridyl)-N'-(8^uinollnyI) urea dihydrocWoride 

•me tide compound was prepared in 81% yield from 8-aminoquinoUnc and 3-pyridyl 
isocyanatc (D9) using a procedure similar to that in Example 8. m.p. 200-2OC 

20 NMR (d6-DMS0) 6: 7.50-7.83 (3H. m). 7.94-8.17 (IH. m). 8.30-8.75 (4H. m). 8.87- 
9.08 (IH. m). 9.20-938 (IH. m). 10.02 (IH. s). 1 135 (IH. s). 

Found: C. 53.37; H. 4.23; N 16.57; 20.80% 

Ci5Hi2N40.2Ha lequiics: G 53.43; H. 4.18; N. 16.61; Q. 21i)3% 

25 

Example 13 

N-(S-Indanyl)-N'(3.pyridyI) urea 

•n,e ddc compound was prepared in 56% yield from 5-aminoi.^c and nicotinoyl azide 
30 using apiocedure similar to that for Exanq)le 2, m.p. 197-199* C 

NMR(D6-DMSO)6: 2.00 (2H. m). 2.61 (4^ «). 7.15 (2H,m). 730 (lH.m). 739 (IH. 
s). 7.94 (la d, J 8). 8.18 (IH. d. J 8). 861 (IH. s). 8.65 (la s). 8.78 (IR s) 

35 Found: C 7133; H, 6.17; N. 16.84% 

Ci5Hi5N30iequiicsC71.13;H,5.97;N. 16.59% 

Found: M+ 253 C15N15N3O requires 253 
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Example 14 

N-(3.Pyridyl).N'-(6.(l-meth3'I.W,3,4-tetrahydro)quinolinyl)urea 

The title compound was prepared as in the method of Example 2 firom 3-nicotinoyl aade 
5 and 6-amino-l -methyl-l,23.4-tetrahydroquinolinc (D13). ReaystalUsalion of the solid 
obtained ftom methanol/ethyl acetate gave the tide conapound (P.85g, 66%) as a white 
ciystaUine solid m.p. 174-6^ C 

NMR (DMS0-d6) 8: 1 .82-1.93 (2H, m), 2.68 (2H. t, J 7), 2.79 (3H. s). 3.1 1 (2H. t. J 7). 
10 6.51 (IH. d. J 10). 6.99-7.08 (2H, m), 7.23-7.31 (IR m), 7.89-8.07 (IH; m), 8.12-8.17 
(IH, m), 8.31 (IH, s). 8.55 (IH, s). 8.69 (IH, s) 

Found: C, 67.69; H, 6.44; N, 19.71% 
C16H18N4O requires C, 68.06; H. 6.43; N. 19.84% 

15 

Example 15 

N.(l-methyI.5-indaw»lyI)-N'-(3-pyridyl)iirea 

The tide con^und was prepared in 93% yield from l-niethyl-5-anrinoindazoIe and 
20 nicodnoyl azide uang a procedure similar to that for Exaiqile 2, m.p. 200** C 

NMR (Dfi-DMSO) 6 : 4.01 (3H, s), 7.26-7.40 (2H, m). 7.57 (IH. d. J 8), 7.88-8.00 (3H. 
m), 8.18 (IH. d. J 4), 8.61 (IH, d. J 3). 8.80 (IH. s). 8.85 (IH, s) 

25 Found: C, 62.84; H, 4.89; N, 26.06% 

C14H13N5O requires C 62.91; H, 4.90; N, 26.20% 
Found: M+ 267 C14H13N5O requires 267 

Example 16 

30 N.(3.MethyI-5.benzon))tWenyl)-N'-(3-pyridyl)urea 

A solution of nicotinoyi aade (1.06g, 7.2mmol) in diy toluene (40ml) was heated under 
reflux for2h, then cooled. A solution of 5-amino-3-methjdbcnzo[b]thi(3phene(N£. 
Oilman, K.Claike and S.N. Sawhncy. J.ChemJSoc (C). 1968, 518; l.lSg. 7.2 mmol) in 
35 . diy dichlbiomethane was added and the mixture was stirred overnight at room temperature. 
The precipiute was filtered off, washed widi petrol and iBoystallised ftom 
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dicWoromcthane/methanoI/petrol. to give the title cotnpound (1.64g, 80%). 
mp.202^-203.5»C 

Found; C 63^1 8; H. 4.75; N, 14.78% 
5 C15H13N3OS itquires: C, 6338; H. 4.62; N, 14.83% 

NMR (d6-DMS0) 5: 2.32 (3H. s). 7.28-7.4 (3H, m). 7.85 (IH. d, J=8). 7.97 (la d. J=8). 
7.99 (IH. s). 8.18 (IH: d. j=5). 8.61 (IH, d. J=2). 8.88 (IH. s). 8.95 (IH. s). 

10 Example 17 

N-(2.MethyI.5-bei«o[blthienyl).N'-(3-pyridyl)urea 

The tide compound was prepared by a similar method to that described in Example 16, 
starting ftora nicotinoyl azide (0.105g. 0.68 mmol) and 5-annino-2-methyl 
15 benzo[b]thiophene(0.ng.0.67mmol). Theprecipitatewasfilteredoff, washed with petrol 
and dried in vacuo to give the tide compound (0.15g, 79%), mp 178-182»C 

Found: C 63.24; H, 4.73; N. 14.97% 
C15H13N3OS lequires C, 63.58; H, 4.62; N, 14.83% 
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NMR (d6-DMS0) 5: 2.54 (3H. s). 7.08 (IH. s). 7.25-7.35 (2H, m). 7.74 (IH, d. J=8). 
7.93-7.98 (2H. m), 8.19 (IH, d. J=5), 8.61 (IH, s), 8.88 (2H. s). 



Example 18 

25 N-(4.Mcthyl-5.benzoIblthienyI)-N'-(3-pyridyl)urea 

Hiis compound was prepmd by the method of Example 17. starting ftom nicodnoyl azide 
(95mg, 0.65mmol) and 5-aniino^methylbcnzo[b]ihiophene (0.105g, 0.64 mmol). Yield 
D.15g, 83%, mp -200»C (phase change). -300'C (subUmarion). 



30 



Found: C, 63.37; H. 4.66; N, 14.97% 

C15H13N3OS requires C. 63.58; H, 4.62; N. 14.83% 



NMR (d6-DMS0) 5: 3.37 (3H, s). 7.32 (IH, dd, J=84). 7.54 (IH. d, J=6), 7.65 (IH. d. 
35 J=8). 7.76 (IH. d, J=6), 7.79 (IH, d, J=8), 7.98 (la dm, J=8), 8.18 (IH. d. J=5). 8.28 
(IH, s). 8.62 (IH. d. J=2). 9.1 1 (IH, s) 
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Example 19 

N.(5.Benzo[bJthienyI).N'-(3.inetM-5-iso»w)Iyl)urea 

Toasolutionofl.r-carbonyldiinudazole(0.81g.5mnK,l)indry^^^^^ 

0-C was added a solution of S-amincS-methylisoxazolc (0.44g. 4.5 mmol) in dry 

chlorometha„e(25ml). Tl>eiruxt»r.wasstincdfbr lhatO-C Sd™^^ 

evaporated invac^^andieplacedbydxydimethylforrnan^ 

tMXhene(0.67g.4.5rrunol)bdimethylfonna,nide(5m^^ 

heated at 120»C for. Ih. After cooling, the mixture was pourwi into water and the 

precipitatcwasfilt««ioff.washcdwilhwateranddried. The crude product was exoacted 

Inth eUianol fin a Soxhlet apparatus) and the cooled ethanoUc extract was filtered and 

evaporated. The residue was chromatographed on sdlica gel eluted with 5% . 

meihanoVdichloromethane and the firswluted material was lecrystallised fiom 

dichloromethane/petrol to give the title compound (0.1 Ig. 9%), mp >178»C (dccomp.) 

Found: C, 57.41; H. 4.21; N, 14.87% 
C13H11N3O2S requires C» 57.13; H. 4.06; N. 15.37% 

NMR (d6 - DMSO) 6: 2.17 (3H. s). 5.98 (IH. s). 7.37 (IH. dd. 3»8.2). 7.43 (IH d. J^). 
5!^(lH%.J=5),7.92(lH.d,J-8).8.10(lH.d.J=2),8^ 

Example 20 

N.(5.Ben2oIb]thlcnyI).N'-(3.methyl.5.isothiazolyl)urea 

TTus compound waspicparedl^asimilar method to that described im 

ftom 5-aminc.3-methyHsothiazole hydrochloride (^-^^g. 3mmo»yl 

(0 53g. 3.3mmol) and 5-aminobenzo[blthiophene (0.45g, 3mmol). Tnethylamine (0.42ml. 

3mmoI) was added to the solution of isothiazolehydrocUoridebdore 

carbonyldiimidazolesolution. After «ldition to water, the crude product was washed ^th 

v^ater, dried, and .ecrystallised from dicWoromethane/ethanol to give the tifle conipound 

(0.64g. 83%), mp. 221-224»C 

Found: C. 54.17; H. 4.00; N, 14.20% 

C13H1 1N3OS2 requires: C. 53.96; H. 3.83; N. 14.52% 

NMR (d6-DMS0) 5: 2.30 (3H. s). 6.68 (IH. s). 7.39 (IH. dd. W), 7.43 (IR d. J-5). 
?!^(iad.J»5),7.92(iad.J=8).8.12(lH.d.3=2).9.22(lH.s).10.^^ 
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Pharmacological data 

[3H]^esulergine binding to rat S-HTic dones expressed in 293 ceUs in vitro 

5 Evidence from the literature suggests that 5-HT2C antagonists may have a number 

of therapeutic indications including the treatment of anxiety, migraine, depression, feeding 
disorders and obsessive compulsion disorders. (CurzonandKemiett. 1990; Fozard and 
Gray. 1989) and Alrheimer's Disease (Lawlor. 1989. J. Aich. Geo. Psychiat VoL 46 

p.542). ■ ' . ^n. 

10 maffinityoftesidiugsfbrtheS-HTicbindingsitecanbedeteiminedby 

assessing their aWHty to displace [SHJ-mesulergine fiom 5.HT2C clones expressed m 293 
cells (Julius et al., 1988). TTie method employed was similar to that of Pazos et al. 1984. 

Hie cells suspension (50ml) v^as incubated with [3H).mesulergine (0.5nM) m Tns 
HQ buffer (pH 7.4) at 370C for 30 minutes. Non-specific Knding was n«as««^w 

15 presence of mianserin (10-6M). Tenconcentrationsof test drug (3 x 10-9 to lO^M final 
concentration) wei^ added in a volume of 50ml. Tbe total assay volume was 500mL 
Incubadon was stopped by rapid filtration using a Bnmdel cell harvester and radioactivity 
nieasurcd by scintiUation counting. The IC50 values were determined using a four 
parameter logistic program (DeLean 1978) and the pKj (the negative logarithm of the 

20 inMbition constant) calculated from the Cheng PWsoff equation where: 

Ki=IC50 
I+C 
Kd 



25 



Kj = inhibition constant 
C « concentration of l3Hl-mesuleiginc 
30 Kd = Affinity of mesulcrgine for 5-HT2C Wnding sites. 

Curzon. G.A. and Kemiett, G.A. (1990). TIPS. Vol. 1 1. 181-182. 
Fozard. J.R. and Gray, J.A. (1989). TIPS. Vol 10, 307-309, 
Pazos. A. et al. (1984). Eur. J. PharmacoL, 106. 531-538. 
35 Julius et al. (1988) Science 241. 558-564 

DeLean A, Munson PJ.. Rodbaud D (1978) Am. J. Physiol 235. E97-E102. 

Results: Tlie compounds of examples 1 to 15 had a pKi of greater than 6. 
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Reversal of MCPP-Jnduced Hypolocomotion 

Administration of m-(chIorophenyI)piperazine (nnCPP) to rats induces 
hypolocomotion (Kennen and Curaon 1988. Luckic et al. 1989) as seen vdth the related 

5 drug l-(m-trifluoromethylphenyI)pipcrarine Cn=MPP) (Lucki and Frazcr 1982. Kennett and 
CuTTon 1988). This effect was blocked by die non specific 5-HT2c/5-Hr2 receptor 
antagonists mianserin, cyproheptadine and metcrgoline and perhaps by mesuleiglne. It was 
not blocked by the 5-Hr2A receptor antagonists ketanserin and litanserin at relevant doses 
(Kennett and Curaoo 1991) nor by antagonists of S-HTia, 5-HTib, 5-HT3, 02 

10 adrenoceptors or dopamine D2receptors. Hie effect of mCPP is therefore considered to 
be mediated by S-HTic receptors (Kennett and Carzon 1988) as confirmed by subsequent 
studies (Lucki et al., 1989). Since mCPP causes hypolocomotion when infused into the 
cerebral ventrides this effect is probably centrally mediated (Kennett and Cur2Dn 1988). 
mCPP-induced hypolocomotion was measured in automated locomotion cages of 

15 dimensions 56 cm long X16V4 cm wide x25.cm high and made of black pcrspex. Two 
photobeams traversed the width of the cages at either end at ground level Sequential 
breaking of these beams allowed the measurement of cage transiB. 

Male Sprague Dawley rats (200.250g) (Charles River) were housed in groups of 
six. TTieywetegivendmgsorallylhpretestand40iiunslaieriiiCPPC7mgflcgi.p.). After 

20 afurther20rnintheywereplacedinindividualautomatedcagesingroupsoffourunderred 
light in an adjacent Tooiii. Afto 10 min the test was lermiiiated. Rcvcrsalof 
mCTP-induced hypolocomotion was considered as evidence of in vfvo central 5-HT2C 
Tecq)tor antagonist properties. 

25 Kennett. GA.. Curzon. G.. (1988). BriL J. PhaimacoL 94. 137-147. 
Kennet G.A.. Curzon. G.. (1991). BriU. Pharmacol, 103. 2016-2020. 
Lucki. I.. Frazer. A.. (1982) Am. Soc. Neurosci. 8(absir.). 101. 
Lucki, I.. Ward. M.R.. Frazer. A.. (1989). J J^armacol. Exp. Therap. 249. 155-164. 

30 Result: TTie compound of Example 1 had an ID50 of 20.3 mg/kg p.o. 
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CLAIMS. 

1. A compound of formula 0) or a sa^^ thereof: 



3 3 

f V _ 

(I) 



P is a quinoline. isoquinoline. or a 5- or 6-Tnembered aromatic heterocyclic rins contaimng 
10 tip to three heteroatoms selected from nitrogen, oxygen or sulphur, 

J is a ring system selected from quinoline. tctrahydroquinoline, indoline, indazole, 

benzothiophene.indene.indane.benzothia»jlcorbenzofuian; 

Rl is hydrogen. C,.6 alkyl. halogen. NR5r6 or 0R7. where r5 r6 and r7 aie 

independently hydrogen or Ci.6 «*yl; """^ 
15 r2 and r3 are independently hydrogen or Ci.6aUtyL 

r4 is Ci.6 alkyl, OR* or halogen, where r8 is hydrogen or Ci^ alkyi; and 

nislor2; 

provided that: 

• when P is other than pyridyl, J is not indoline. 
20 . P and J are not both 6-riwthoxy quinoline. 8-hydioxyquiiioBne or 2.meA^ 

. when J is quinoline or 2-methyl quinoline, P is not 2.thiBolyl. 

. when P and J arc both quinoline and R»,R2 and r3 arc aU hydrogen. r4 is not 

hydrogen or 6-inetho?Qr. 
25 2. A compound accowling to daim 1 in which P is 3-pyridyl. 
■ 3. A compound according to claim 1 or 2 in which r1. r2 and r3 are all hydrogen. 

4. A compound according to claim 1 whidi is 
30 N-5-(Ben2o[b]thienyI)-N'-(3-pyridyl)urea 
. N-(5.1ndenyl)-N*-(3-pyridyl)urea 

N-(l,l-Dimethyl-5-indenyl)-N'-(3-pyridyl) urea 

N-(5-Benzothia2olyl)-N'-(3-pyridyl)urea 

N-(5-Benzofuryl)-N'-(3-pyridyl) urea 
35 N-(l-Methyl-5-indoUnyl)-N'-(3-pyridyl)urea 
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N-(3-Pyridyl)-N'-(3-quinolinyl) urea 
N-(3-Pyiidyl)-N'-(6-quinolinyl) area 
N-(2-Methyl-4Kjuinolinyl>-N-(3-pyridyl)urea 
N-5-(BenroIb]thienyI)-N-(2-niethyI-4-quinoIyl)iirea 

5 N-(3-Pyiidyl)-N'-(5-quinolinyI)urea 

N-(3-Pyridyl)-N'-(8-quinolinyI)urea 

N-(5-Indanyl)-N'(3-pyridyl) urea 
N.(3-l^yl)-N'-(6-(l-methyl-lA3^tetiahydro)qumoliny^ 

N-(l-niethyl-5rindazolyl)-N-i^-K«i 
10 N-(3-Methyl-5-benzo[b]tliienyl)-K-(3-pyridyl)u«a 

N-(2-Methyl-5-benrorbltliienyl)-N'-(3-pyridyl)urea 

N-{4-Methyl-5-benzo[blthienyl)-N'-(3-pyridyl)urea 

N-(5-Benzo[b]thienyI)-N'.(3-mcthyl-5-isoxa2olyl)urea 

N-(5-Benzorblthienyl)-N'-(3-methyl-5-isothiazolyl)urea 

15 and pharmaceuncally acceptable salts thereof. 

5. A process for the preparation of a compound of formula (I) or a phannaceutically 
acceptable salt thereof, whidi comprises: 

20 ^ecoiq)lingofaconipoundoffonnula(II); 



wherein P is as defined in relation to formula (1), A and B contain the appropriate fiincnonal 
group(s) necessary to form the moiety, .NR2'C0Nr3' when coupled, the variables R^'. 
30 r2', r3' and J' are r1, R^, r3, and J respectively, as defined in fomula (1), or groups 

convertible diercto, and thereafter qptionaDy and as necessary and in any q>pn)priate orda. 
converting any R ^ ', R^'. r3' and J*, when other than R » , r2, r3 and J respectively to R 1 , 
r2, r3 and J. inteiconvcning r1. r2 r3 and J and fonning a phamiaceuticaUy acceptable 
salt thereof. 

35 

6. A axrqxiund of formula (III) as defined in claim 5. 




with a compound of formula (III); 
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7. A compound accoiding to any one of daims 1 to 4 for use in therapy. 

8. A phamiaceutical composition which comp^ 

5 of claims 1 to 4 and a phannaceuticany acceptable earner or excipient 

9. Use of acomponnd of fomiula (lA) or aphannaceutically acceptable salt tfiereof: 



10 



aA) 



wherein. . . 

Pis a quinoline, isoquinoline, or a ^ or 6-membemd aiomaticheteiocydiciingoontammg 

15 UP to three hetcroatoms selected from nitrogen, oxygen or sulphur. 

J a ring system selected from quinoUne. tetiahydioqainoline. indoline. mdazole. 

benzotMophene.indene.indane.benzothiaroleorbai2ofiiM^^ 

Rlis hydiogen.Ci.6alkyl. halogen, NR5R6orOR7.whereR5R6andR7 are 

independently hydrogen or Cj. 6 alkyl; 
20 r2 and r3 arc independently hydrogen or Ci.6alkyL 

r4 is Ci 6 alkyU Or8 or halogen, where is hydrogen or Ci.6 alkyl; »nd 

„is 1 c^iorapharmaceutically acceptable salt thereof in the manufacture ofam^ 

for the trcamiem or prophylaxis of anxiety, depression, migraine, anorexia, obsesstve 
compulsivedisorders.Alzheimer'sdisease.sleepdisorders.bulimia.^^ 
25 v«thdrawalftomdiugal«se.schirophieniaand/oralsodisordersassoda^ 

trauma and/or head injuries 

10 A method of treatment orpiophylaxis of anxiety, depression, migraine, anorexia, 
oteessive compulsive disorders, Alzheimer's disease, sleep disorders, bulimia, panic attacks. 
30 withdnwal&omdmgabuse.schi2ophxeniaand/ordisordersassociated.^^^ 

and/or head injuries, in mammals incIudinghumans.whichcomprisesadmmistering to 

sufferer a ther^eurically effective amount of a compound of formula (1) or a 
pharmaceutically acceptable salt thereof. 
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